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I. OCEANOGRAPHY 
Abstracts of Scientific Articles 


STRUCTURE °F GEOMAGNETIC FIELD IN SONDA TRENCH 


Moscow OKEANOLOGIYA in Russian Vol 19, No 3, 1979 pp 427-430 


[Article by Yu. P. Neprochnov, L. R. Merklin and A. A. Shreyder, institute 
of Oceanology, "New Data on Stricture and Geomagnetic Field of the Sonda 
Trench" ] 


[Abstract] During the spring of 1976, during the 58th voyage of the re- 
search ship "Vityaz',"” complex geological-geophysical studies were made 
in a polygon in the Sonda trench to the southwest of Enggano Island. This 
paper gives only the highlights of the geopiysical investigations. In this 
polygon the vessel made ten runs with a geophysical survey, six of which 
intersected the trench. The data presented here indicate that within the 
limits of the lower part of the island slope of the trench the thickness 
of rocks (2-3 km) down to the acoustic basement has a sedimentary nature. 
Magnetic anomalies Nos 30 and 31 of the world series of magnetic anomal- 
les intersect the axis of the trench and are traced over the lower part 
of the island slope, reflecting the phenomenon of “visibility” of the 
plunging oceanic plate through the peripheral region of the continental 
crust. 

[477-5303] 


TWENTY-FIRST VOYAGE OF "DMITRIY MENDELEYEV” DESCRIBED 
Moscow OKEANOLOGIYA in Russian Vol 19, No 3, 1979 pp 536-539 


[Article by Yu. P. Neprochnov, "Twenty-First Voyage of the Scientific Re- 
search Ship ‘Dmitriy Mendeleyev'"] 


[Abstract] This expedition was organized by the Institute of Oceanology 

for multisided geologicai-geophysical investigations in the northwestern 
and western parts of the Pacific Ocean, lasting from 26 August through 14 
December 1978 (a full-page map accompanies the text). The program for the 























voyage provided for study of the geodynamics and structure of the litho- 
sphere, investigations of volcanic uplifts on the ocean floor, experi- 
mental and methodological work. Eighty specialists participated. During 
the voyage detailed geological-geophysical work was carried out in five 
polygons (Shatskiy Rise, a submarine peak in the Caroline Basin, Hermit 
Atoll in the New Guinea Sea). Th= investigations included the following: 
16,500 miles of depth soundirg, 13,300 miles of geomagnetic survey (in- 
cluding 7,800 miles of component measurements), 12,000 miles of gravimet- 
ric survey, 4,500 miles of continuous seismic profiling, 330 miles of 
multichannel seismic profiling, 300 miles of deep seismic sounding; 24 
bottom seismographs were set out at 18 points for deep seismic sounding 
and seismological observations. Samples were taken for paleontological, 
geochemical, paleomagnetic and other analyses; more than 300 samples of 
bottom animals were obtained; 182 photographs were obtained at four under- 
water stations. For the first time it was possible to carry out a long- 
term (two st*ges of 7-10 days each) seismic experiment for the registry 

of waves from remote (up to 1,600 km) earthquakes by a network of bottom 
seismographs in the northwestern part of the ocean and under oceanic con- 
citions for the first time work was done with the "Paysis” manned under- 
water vehicle (six dives). This report gives the preliminary results of 
this expedition for the main research region obtained by the geomorphology 
and underwater photography detachments. On the "Paysis,” after investigat- 
ing the morphology of the slope of “Dmitriy Mendeleyev" seamount, the 
vehicle settled on the flat peak of this feature at a depth of about 600 
m; on the slope and on the peak samples were taken of foraminiferous lime- 
stones and coprolitic limestones of the lagoon facies. Steep scarps and 
other features of the submerged shore form type were found. Use of the 
“Paysis” revealed the effectiveness of such vehicles for detailed geo- 
morphological, geological and biological abyssal investigations in the 
ocean and the possibility of obtaining fundamentally new scientific infor- 
mation. 

[477-5303] 


OBSERVATIONS OF CONTINENTAL SLOPE FROM UNDERWATER VEHICLE 
Moscow OKEANOLOGIYA in Russian Vol 19, No 3, 1979 pp 528-532 


[Article by N. A. Aybulatov, N. N. Grebtsov and Ye. Ye. Pavlyuchenko, "“Geo- 
logical-Geomorphological Observations of Continental Slope of Northeastern 
Black Sea from the ‘Argus’ Underwater Vehicle”) 


[Abstract] In the autumn of 1978 underwater investigations of the slope 
were continued from the deep-water “Argus” vehicle. The 1978 model of the 
“Argus” was outfitted with a hydraulic manipulator having six degrees of 
freedom, making it possible to take bottom samples weighing 15 kg, and a 
depth sounder which gave the distance from the vehicle to the bottom and 
water surface on a disylay tube and «n a digital indicator. The craft has 











a bunker for the storage of bottom samples with a volume of 30 liters and 
an emergency buoy with hydraulic control which is released in emergency 
situations for detecting the vehicle. The investigated part of the con- 
tinental slope between Novorossiysk and Gelendzhik begins at a depth of 
60-75 m; the transition from the shelf to the slope is sharp, sometimes 
precipitous. Part of the slope to depths of 1,200-1,400 = has a great 
steepness (averaging 15-17°); in some places the dropoff of the slope 
exceeds 30°. The continental slope in this region differs appreciably 

from a typically oceanic slope, whose steepness does not exceed 5°. Dredg- 
ing and underwater photography reveal that the slope here consists of 
outcrops of bedrock in part covered by recent deposits. The studied part 
of the slope consisted of sandy-clayey flysch of Paleocene and Eocene age. 
The Paleocene complex is represented primarily by argillites, sandstones, 
mgarls and limestones. The 1978 research program included refinement of 
available data on the geology and geomorphology of the continental slope 
in the Gelendzhik-Novorossiysk region as typical for the northeastern part 
of the Black Sea. Studies were made of slope mesorelief, nature of bottom 
deposits and their bedding conditions, manifestations of processes of 
gravitational and hydrogenous movement of sediments and development of a 
method for working on such slopes from an underwater craft. On the basis 
of several submergences from depths of 70 to 512 ag, as a result of which 
it was possible to make a reconnaissance of a segment of the siope with an 
extent of about 1,700 m, an attempt was made to obtain a picture of its 
morphological and geological structure, evidently extremely typical for 
the upper part of steep continental slopes in the Black Sea. The article 
gives full details concerning this exploration of the slope. 

[477-5303] 


ACCUMULATION OF SEISMIC SIGNALS FROM PNEUMATIC SOUND SOURCES 
Moscow OKEANOLOGLYA in Russian Vol 19, No 3, 1979 pp 499-503 


[Article by Yu. P. Neprochnov, V. V. Sedov and B. N. Grin'ko, Institute of 
Oceanology, “Experience in Accumulation of Seismic Signals from Pneumatic 
Sound Sources During Deep Seismic Sounding at Sea”) 


[Abstract] During the autumn of 1977, during work of an exper imental-seth- 
odological expedition in the Black Sea aboard the research vessel “Akad- 
emik Orbeli,” special experiments were carried out for the detection of 
refracted waves by the method of accumulation at relatively great dis- 
tances from the radiation point where these waves cannot be seen on individ- 
ual seismograms. Excitation of seismic waves was by a pneumatic sound source 
with a chamber volume of 7 liters. The radiation point was situated on the 
Caucasus sea shelf at a fixed point with a depth of about 50 m. During the 
work the ship was anchored and the sound source was lowered to a depth of 
15-20 m and was moved off to a safe distance from the vessel by means of 

a float. The working pressure in the sound source chamber was 100 atm. 














Radiation occurred each minute. About 200 radiations occurred. The sound 
source signals were registered by an autcnomous bottom seismograph install- 
ed to the south of the excitation point at a distance of 15.6 km in a re- 
gion with a sea depth of 1,500 m. The bottom seismograph had a vertical 
seismic detector, amplifiers, 4-channel magnetic recording wi.it and a 
quartz generator of time pulses and a pilot signal. Registry of seismic 
waves was in two channels with a rate of povement of the magnetic tape 

0.7 mm-sec-1, which ensured a frequency range 3-50 cps and a total dynamic 
range of 05 db. Accumulation of signals was by synchronocs summation of the 
records of successive radiations. The article analyzes the factors exert- 
ing an influence on the result. The authors demonstrate the effectiveness 
of the method for increasing the range and depth of seismic sounding at sea. 
[477-5303] 


ELECTROMAGNETIC EFFECTS DURING OSCILLATION OF CHARGED SEA SURFACE 
Moscow GEOMAGNETILZM I AERONOMIYA in Russian Vol 19, No 4, 1979 pp 762-764 


[Article by V. S. Bychkov, V. V. Zhmur and V. B. Lapshin, Institute of Ter- 
restrial Magnetism, lonosphere and Radio Wave Propagation, “Electromagnetic 
Effects During Oscillation of Charged Sea Surface" ] 


[Abstract] The earth's surface is charged negatively. The mean density of 
the surface charge is ~10~9 C-m™2. The corresponding strength of the el- 
ectric field is ~100 V-m-1. The density of the surface charge and the el- 
ectric field are dependent on the curvature of the surface. Sea waves must 
lead to electric field variations. The purpose of this investigation was 

to relate the hydrodynamic characteristics of waves and the characteristics 
of the electric field. The formulas and calculations presented here confirma 
that oscillation of the charged sea surface leads to considerable variations 
of electric tield strength near the surface over the water. A sharpening of 
the wave crest leads to an increase in strength of the induced electric 
fleld. It is possible that this is one of the reasons for some increase in 
the magnetic field in the coastal zone of the sea. 

(477-5303) 











Il. TERRESTRIAL GEOPHYSICS 


Abstracts of Scientific Articles 
EARTHQUAKE FOCAL MECHANISM IN PREDICTING PARAMETERS OF STRONG MOVEMENTS 
Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 247, No 4, 1979 pp 822-825 


[Article by F. F. Aptikayev and Yu. F. Kopnichev, Institute of Physics of 
the Earth, “Allowance for the Earthquake Focal Mechanism in Predicting the 
Parameters of Strong Movements" ] 


[Abstract] The objective of this study was the search for experimental de- 
pendences between the type of focal mechanism and the parameters of strong 
movements. The analysis was based on data for 57 earthquakes with 3.7 <q M 
< 7.9 from the following regions: California, Nevada, Washington, Montana, 
Alaska, Hawaii, Peru, Guatemala, Nicaragua, Argentina, Italy, Romania, Cen- 
tral Asia, India and Japan. The hypocentral distances varied from 4 to 370 
km. Information on the type of movements was taken from sources in the lit- 
erature. The following parameters were taken from accelerograms of strong 
movements: 1) 4)/acomp ~- the ratio cf the maximum amplitude of the accel- 
erations registered in one of the horizontal components to the computed 
value; 2) Th/Tcomp -- the ratio of the period of oscillations correspond- 
ing to the observed maximum amplitude to the computed value; 3) dp/dcomp 

-- ratio of the observed width of the seismic pulse to the computed value; 
4) a,/ay -- ratio of the maximum amplitudes of accelerations registered in 
the horizontal and vertical components; 5) Ty/Ty -- the ratio of the appar- 
ent periods corresponding to the aaxigum amplitudes in the horizontal and 
vertical components; 6) d)/dy -- ratio of the width of pulses in the hori- 
zontal and vertical components. Thus, a minioum set of parameters (a, T, d) 
describing seismic oscillations was examined. The study revealed that in 
the case of equal teleseismic magnitudes and hypocentral distances the 
different parameters of strong movements -- level of maximum amplitudes, 
predominant period, duration of oscillations, and also the polarization 
characteristics of the records — are substantially dependent on the type 
of focal movements. The discovered regularities make possible a consider- 
able increase in the accuracy of prediction of strong movements and also 
can be useful in formulating more perfect models of an earthquake focus. 
[486-5303] 











REFLECTION OF ELECTRONS FROM METAL SURFACE AND ABSORPTION OF IR RADIATION 
Noscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 247, No 4, 1979 pp 835-837 


[Azticle by Yu. A. Dreyzin and A. Ya. Prudov, “Electron Reflection from Metal 
“seface and Absorption of IR Radiation” ] 


[Abstract) Due to the use of metal mirrors in the optical systems of power- 
ful gas lasers the problem of the absorption of IR radiation (A~ 5-10,i2) 
by metals has acquired considerable practical interest. In most cases in 
actual practic. absorption exceeds by a factor of 1-1 1/2 the value com 
puted on a tiseoretical basis for a metal with a smooth surface diffusely 
reflecting electrons. Recent progress in the technology of fabrication of 
highly reflecting mirrors has indicated that there is a substantial influ- 
ence of su: face microroughness on an increase in absorption. At first glance 
microroush*:.s of a meal surface is one of the reasons for diffuse reflec- 
tion of sim ‘rorc and therefore it cannot account for an increase in absorp- 
tion in comy risen with a diffusely reflecting plane surface. This paper 
demonstrates t.at this is not the case. (The authors examine the case of 

the shortest characteristic wavelengths of roughness a, a< Vy/« . However, 
a st{ll considerably exceeds the radius of electrostatic screening in metal. 
Therefore, near a rough surface (at the distance ~ a from it) electric 
tields arise which exert an influence on the motion of electrons in such 
away that there is no impairment of the quasineutrality and at the same 
time the diffuse reflection condition is satisfied on the precise boundary 
of the metal.) 

[486-5303] 











ILl. UPPER ATMOSPHEKE AND SPACE RESEARCH 
News 
PRESS COMMENTARY ON DEPLOYMENT OF KRI-10 SPACE WADIO TELESCOPE 


Moscow TASS in English 1752 GMT 18 Jul 79 

Moscow IZVESTIYA in Russian 27 Jul 79 p 3 

Moscow PRAVDA in Russian 11 Aug 79 p 3 

Moscow TRUD in Russian 19 Jul 79 p 5 

Moscow PRAVDA in Anussian 16 Aug 79 p 3 

Moscow in English to North America 2300 GMT 16 Aug 79 
Moscow TASS in English 1848 GMT 15 Aug 79 

Moscow IZVESTIYA 17 Aug 79 pp 1, 2 


[Editorial Report] On 18 July the Soviet news agency TASS ann ocd that 
cosmonauts Vladimir Lyakhov and Valeriy Ryumin had erected a rauio tele- 
scope at the aft end docking port of the "Salyut-6" sttion. The tele- 
scope, which has been designated the "KRT-10" (kosmici.:skiy radiotelec- 
skop), had been deiivered te the orbital station by the “Progress-7" auto- 
matic freight transport ship, which had been docked since 30 June. Ac- 
cording to TASS, it consisted of a “parabolic antenna with a diameter of 
10 meters, a multichannel, highly sensitive receiving apparatus and a 
system for precision timing anz registration of data." It was assembled 

on board by cosmonauts Lyakhcv and Ryumin and set up in the transition 
chamber of the station's equipment bay, where "Progress-7" was docked, 
along the “axis of the freight docking unit.” On 18 July, after the auto- 
matic cargo ship had undocked, the folded antenna was extended through the 
docking port into space and fully deployed. The operation was conducted re- 
motely from the Flight Control Center near Moscow, monitored by the cosmo- 
nauts ard photographed by television cameras on the departing “Progress” 
ship. (Moscow TASS in English 1752 GMT 18 Jul 79) 


Components, Assembiy and Deployment of the KRT-10 


Throughout the next week the Soviet central press prov:ded further details 
on the KRT-10, its components, assembly and deployment. In a feature ar- 
ticle on the “new stage in the development of extraatmospheric astronomy,” 
special IZVESTIYA correspondent B. Konovalov wrote: 














[Excerpt] The radio telescope arrived disassembled on board the freight 
transport ship. After unloading "Progress-7" and transferring used equipment 
into it, the cosmonauts began to assemble the radio telescope. The control 
panels, recording instrumentation and precision time system were arzranged 
within the station's working compartment. In the "Salyut" transition cham- 
ber the cosmonauts mounted the device for the support, deployment and sep- 
aration of the antenna; the collapsible antenna together with its instru- 
ment container are attached to this device. The antenna is opened, like 

an umbrella, in space. The “petals” are connected by three support braces 
with the instrument container located in the antenna's focus. The parabolic 
antenna with a diameter of 10 meters is made of a fine metal mesh. Radio 
waves reflected from the sky fall into the feed of the focal container, and 
from there the signal must pass along a cable into the station and into a 
transducer and recorder before being relayed to earth. The design of this 
telescope is the result of many years of research conducted by numerous in- 
stitutes of the USSR Academy of Sciences and industrial enterprises. (Mos- 
cow IZVESTIYA 27 Jul 79 p 3) 


[Excerpt] One section of the assembled telescope was in the transition cham 
ber and the other was in the "Progress." Therefore, in order to prevent 
damaging the telescope, spring-loaded mechanisms gently pushed the "Progress" 
cargo ship from the station." 

(Moscow IZVESTIYA 27 Jul 79 p 3) 


In PRAVDA, Professor A. Gerasimov proclaimed the KRT-10 to be “without equal 
in either foreign or Soviet technology” and provided the following informa- 
tion: 


[Excerpt] The radio telescope consists of a highly directional mirror an- 
tenna, five radiometers, a timing block, a transducer and recorder of in- 
coming data, a control panel and devices for deploying the dish. 


The most costly part -- the antenna -- is a reflector in whose focus lies a 
hermetically sealed container with high-frequency wave receivers and a ther- 
mal regulation system. The finish of the reflector must be accurate to a 
fraction of the wavelength receivable by the radio telescope. 


When folded the 10-meter antenna measures approximately 50 cm in diameter, 
and one square meter of its surface weighs less than a half-kilogram. This 
was achieved, in particular, by using a kind of interwoven cloth made of 
metal fibers 50 microns in diameter. The reflecting properties of the mat- 
erial are made greater by a thin layer of highly couductive metal. 

(Moscow PRAVDA 11 Aug 79 p 3) 


The Gerasimov article also notes some of the difficulties encountered by 
technologists in designing the KRT-10. These included, for example, "main- 
taining the accuracy of the antenna in spite of heating by solar rays" 

and “loads caused by turning the antenna toward its research targets, creat- 
ing super-sensitive receivers and cooling and heat regulating systems, 
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developing efficient power supply systems, amplifying and transducing low- 
power signals, and recording and transmitting them to earth." Furthermore, 
of course, all of the components would have to be adaptable for use in 
space, that is, small and light in weight. 

(Moscow PRAVDA 11 Aug 79 p 3) 


To this information TRUD correspondent I. Melenevskiy added only that the 
parabolic antenna was “comprised of six sections." 
(Moscow TRUD 19 Jul 79 p 5) 


Working in tandem with the 70-meter ground-based radio telescope located 
near Yevpatoriva, the KRT-10 became one-half of a radiointerferometer system. 


[Excerpt] The space radio telescope will work together with the large radio 
telescope located at the Center for Deep Space Communications in the Crimea. 
These two high-power telescopes will synchronously study the same targets, 
simultaneously receiving images. A system such as this with two telescopes 
has an immense capacity. It is sufficient to say that the dimensions of 

the antenna system are equivalent in resolution to a radio telescope with 

a diameter greater than that of the earth. 

(Moscow TRUD 19 Jul p 5) 


The KRT-10 was in operation for one month, observing areas of the Milky Way, 
mapping the earth's surface, providing meteorological data, etc. Upon com 
pletion of these operativuns on 9 August, the antenna of the radio telescope 
complex was to have been separated from the "Salyut" station. However, the 
antenna became entangled on the "Salyut" docking target. When efforts to 
separate the antenna by firing maneuvering engines to rock the station fail- 
ed the cosmonauts Lyakhov and Ryumin were required to perform an 83-minute 
EVA in order to release it into space. 

(Moscow in English to North America 2300 GMT 16 Aug 79; Moscow PRAVDA 16 Aug 
79 p 3) 


[Excerpt] After work with the radio telescope was completed on 9 August 
1979, vibrations of the antenna were generated in separating the antenna 
of the radio telescope from the station, as a result of which it partly 
hooked the jutting elements of the aggregate compartment. As there was no 
full separation of the antenna, it was decided that the antenna would be 
drawn off by the cosmonauts during their walk in space. 


At 1716 hours Moscow time the cosmonauts opened the hatch of the transition 
compartment. Flight engineer Valeriy Ryumin went out on the outer surface 
of the station and moved by the handhold along the entire station to the 
butt end of the aggregate compartment. At that time Vladimir Lyakhov, who 
came out of the transition compartment, helped Valeriy Ryumin in doing the 
planned operations. 


The flight engineer evaluated the actual position of the radio telescope an- 
tenna and then drew closer to the place where the antenna hooked the out- 
ward elements of the station's structure, and released the antenna by means 














of a special instrument, after which the flight engineer imparte? the an- 
tenna acceleration relative to the station for its separation into open 
space. 

(Moscow TASS in English 1848 GMT 15 Aug 79) 


[Excerpt] As the antenna was jettisoned from the station, there was a twist- 
ing which caused the structure to bend, and as a result, it caught on the 
“Salyut-6." When the crew looked through the portholes of the aft transfer 
compartment it became clear that two small wires were caught on the docking 
target cross, which helps the cosmonauts to aim their spacecraft in the 
final approach stage. 


According to Deputy Flight Director Viktor Blagov several options for the 
EVA were considered: 


[Excerpt] "We made several mock-ups," Viktor Blagov told journalists, "on 
which we modeled the crew's forthcoming EVA. Several variants were worked 
out and recommendations were passed to Lyakhov and Ryumin. The flight en- 
gineer would have to work his way to the station's aft end holding on to 
the handrail and approach the antenna. Unfortunately, it covered the part 
that was snagged and to dive under it would be dangerous. To approach from 
the end of the equipment bay where the engine nozzles and other mechanisms 
protrude was also undesirable. Therefore, one of the options was to cut 
away part of the antenna. For this the crew could use sidecutters, a kind 
of cutting pliers known to electricians. The cosmonauts wound rubber around 
the handles so that after each cut was made they would open due to the 
rubber's elasticity.” 


“Work with this instrument in space is the basis for assembling large struc- 
tures in space in the future.” 
(Moscow [IZVESTIYA 17 Aug 79 pp 1, 2) 


[Excerpt] There was some concern that the station would again become en- 
.angled with the antenna once it had been released. Yeliseyev was simply 
afraid that the "Salyut-6" would now fall into the "net." No matter how 
improbable this seemed to be, it was better to be prepared. The crew was 
given recommendations as to how to follow behind the ant nna and what to 

do if it got dangerously close to the station. But this did not occur. The 
station flew in a vertical position, its aft end toward the earth's sur- 
face. And Ryumin successfully pushed the antenna downward and away with suf- 
ficient force. 

(Moscow LZVESTIYA 17 Aug 79 pp 1-2) 


Future Applications of Extra-Atmospheric Radioastronomy 


The deployment of the first radio telescope in space gave rise to a great 
deal of commentary in the Soviet press on future designs and applications 
of extra-atmospheric radioastronomy. 








Among those mentioned were: 1) placing antennas in geosynchronous orbits; 
2) creating an entire system of telescopes in space; 3) erecting an- 
tennas measuring kilometers in diameter in space; 4) obtaining around-the- 
clock meteorological data; 5) obtaining three-dimensional holographic im- 
ages of celestial objects; 6) relaying solar energy to earth in the form 
of radio waves using large radio antennas. 


[Excerpt] ...the radio telescope in orbit together with its ground-based 
counterpart makes possible observations by a radiointerferometer system 
with a base (the distance between the two antennas) greater than the 
earth's diameter. This makes it possible to conduct observations of re- 
mote radio sources with a precision unattainable by other astronomical 
instruments. 


Also of great value to science and the national economy is the ability to 
target on earth from space. In particular, this makes it possible to con- 
duct geophysical investigations of the planet, thus obtaining around-the- 
clock routine data on the temperature and humidity at the surface and on 
conditions in the ocean. Highiy directional antennas for space are also 
very important for solving problems in communications and television. And 
recently there have surfaced prospects for their use in transmitting en- 
ergy from space to earth. 

(Moscow PRAVDA 11 Aug 79 p 3) 


[Excerpt] We can improve .he angular resolution of the radiointerferometer 
by placing first one and then several antennas in space. Engineering cal- 
culations show that under weightlessness conditions it is possible to 
erect very large antennas, which can be expanded. Furthermore, we hope 
that in deep space we can totally eliminate the radio interference of 
ground stations. 


Space telescopes will become especially sensitive if antennas operating 
in the decimeter, centimeter and millimeter waveband with dimensions on 
the order of several kilometers are placed in space at distances of mil- 
lions of kilometers apart. Such structures could be erected in 100-300 
meter sections. Their cost would be less than those structures on earth 
with similar parameters. 


A radiointerferometer with a base of several AU (an astronomical unit is 
the distance between the earth and the sun) and comprised of a number of 
antennas with diameters of several kilometers will make it possible to 
increase the sensitivity and angular resolution attainable on earth by a 
million times. This promises success in solving many important scientific 
problems in such fields as the search for artificial radio signals and 
traces of activity of extraterrestrial civilizations, the ranging of cel- 
estial objects and the measuring of the distance to then. 


Thus, the prospects for radioastronomy are linked to an increase in the 
area of the dish and the spacing of them at great distances. The place- 
ment of radiotelescopes in space opens up unlimited possibilities. Of 
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course, it is advisable during the first stages to create comparatively 
small space antennas, that is, with diameters of 10-100 meters. Such 
instruments, ‘perating in low earth orbit, will make it possible to ob- 
tain high-quality images and to penetrate the secrets of closer celestial 
targets, such as the center of our Galaxy. 


Space antennas are also of promise to the national economy. Radiotele- 
scopes directed toward the earth make it possible to obtain around-the- 
clock information, despite weather conditions, on the earth's surface 
(humidity, snow cover, etc.), various meteorological parameters and ocean- 
ic data. In the future there may appear in space power generating stations 
which (by means of large antennas) will relay to earth solar energy in 

the form of radio waves. 

Moscow PRAVDA 20 Jul 79 p 3 


[Excerpt] Now the antenna is in near-earth orbit, at an altitude of 400 
kilometers. But in the future it will be possible to place one in a geo- 
Stationary orbit (at an altitude of 36,000 kilometers) or 10 times farther, 
in a circumlunar orbit. On the other hand, the weightlessness of space will 
make it possible to increase indefinitely the size of the antennas. Light- 
weight, “honeycomb” structures that can be erected in space by sections 
will make it possible to create kilometer antennas. 


"The horizons opened by this experiment in space are truly vast," says one 
of the well-known radioastronomers of the world, Corresponding Member USSR 
Academy of Sciences I. Shklovskiy. "The concept of radiointerferometers 
spaced an AU apart can become a reality. Instruments of this kind present 
fantastic possibilities for scientists. At the present time, for example, 
distances to objects only 200-300 light years away from us can be measured 
by precision direct methods. Distances to more remote celestial bodies can 
be determined by indirect methods only... Radiointerferometers in space 
wiil make it possible to determine accurately the distance to any remote 
body in the universe.” 


There are also fantastic prospects for space holography. We could obtain 
not only two-dimensional, but also three-dimensional images of celestial 
bodies...We will be able to investigate the structure of quasars, pulsars, 
and to study in detail interstellar nebulae, where stars are formed, and 
galactic nuclei.” 

(Moscow LZVESTLYA 27 Jul 79 p 3) 
[497-5] 











Abstracts of Scientific Articles 


JOINT USE OF MAPPING AND AEROSPACE METHODS IN STUDYING TECTONIC MOVEMENTS 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEODEZIYA I AEROFOTOS"YEMKA 
in Russian No 3, 1979 pp 82-87 


[Article by V. I. Mikhaylov, Belorussian Polytechnic Institute, "On the 
Problem of Joint Use of the Cartographic and Aerospace Methods in Study- 
ing Recent and Present-Day Tectonic Movements" |] 


[Abstract] The interrelationship between cartographic and aerospace infor- 
mation in the study of recent and present-day tectonic movements is occurr- 
ing in several directions. 1. The combining of cartographic data with the 
results of aerospace interpretation makes it possible to proceed from 
study of relief to an analysis of the landscape. All the quantitative and 
qualitative cartographic information is supplemented by different charac- 
teristics taken from the aerospace image. 2. The aerial and cartographic 
images are brought together on a photomap. The photomap has advantages over 
a topographic map. The photo image on the photomap makes possible complete 
use of all the information usually obtained from aerial photographs and 

the contours make it possible to carry out the same constructions and meas- 
urements as on a topographic map. 3. The information from the maps is used 
in an analysis of aerospace photographs. By comparing aerial photographs 
(including space photographs) with maps it is possible to evaluate the in- 
fluence of generalization on the image of forms and complexes of relief 
forms on topographic and hypsometric maps. 4. It is possible to use several 
cartographic and other graphic and digital models with aerospace photo- 
graphs. Some of these (data from repeated leveling, profiles, block dia- 
grams, representations of the distribution of thicknesses) reveal the in- 
ternal structure of deep layers. Others give quantitative data and differ- 
ent characteristics of their expression in the relief. The materials from 
an aerospace survey supplement the cartographic information with valuable 
data on neotectonic and deep structure, on the seismic activity of the 
region and on vertical movements of the earth's surface. 

[478-5303] 
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LONIZATION OF LOWER IONOSPHERE BY POWERFUL RADIO PULSES 
Moscow GEOMAGNETIZM I AERONOMIYA in Russian Vol 19, No 4, 1979 pp 633-640 


[Article by A. V. Gurevich, Physics Institute USSR Academy of Sciences, “Ion- 
ization of the Lower Lonosphere Under the Influence of Powerful Radio Pulses" ] 


[Abstract}*The objective of this study is an examination of the ionization 
caused by short high-power radio pulses. As indicated by the kinetic theory 
of ionization of air, under the influence of a strong variable electric 
field electrons in plasma gain energy and acquire the capacity for ionizing 
neutral air molecules during collisions. This gives rise to a considerable 
distortion of the velocity distribution of electrons. In order to determine 
the ionization frequency it is necessary to find the electron distribution 
function. Although this is a complex problem, it is possible to discriminate 
two relatively simple limiting cases: a not excessively strong field Ey ~ 
Ecr, where Ecy is the critical field, and a very strong field E)>E,;. These 
two cases are examined in great detail. The formulas and calculations pre- 
sented here show that a pulse with a duration greater than 10-7 sec and an 
effective power Wor¢ = PG~ 1010-1012 KW can cause a considerable increase 

of ionization at the beginning of the ionospheric layer. 

[494-5303] 


LONGLTUDINAL ELECTRIC CURRENTS IN POLAR MAGNETOSPHERE AND LONOSPHERE 
Moscow GEOMAGNETIZM I AERONOMIYA in Russian Vol 19, No 4, 1979 pp 676-679 


[Article by Ye. Ye. Antonova, Nuclear Physics Institute, Moscow State Uni- 
versity, “Longitudinal Electric Currents in the Polar Magnetosphere and 
Lonosphere" ]} 


[Abstract] The most complete information on the distribution of longitudinal 
slectric currents at an altitude of about 800 km was obtained as a result 
of processing of magnetic measurements aboard the "Triad" satellite. The 
examination presented in this paper shows that the existence of a multi- 
layer electric current structure at altitudes of about 100-300 km can be 
explained simply by taking into account both the vertical and horizontal 
nonuniformity of conductivity in a region where discrete auroral arcs are 
observed. This examination eliminates the principal difficulty arising in 

a description of 4 discrete arc -- the need for explaining the results of 
rocket measurements and makes it possible to understand why currents with 

a density of about 1079-1074a-m72 are usually not registered at altitudes 
of about 800 km aboard the "Triad" satellite. It is shown that there 1: a 
need for separating the longitudinal electric currents in the ionosphere 
into electric currents emerging from it and entering into the magneto- 
spheric-ionospheric current system and longitudinal electric currents aris- 
ing due to a nonuniformity of conductivity. It is desirable to introduce 
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the terms “magnetospheric™ and “ionospheric” longitudinal currents. The 
simultaneous measurement of these electric currents (for example, measure- 
ment on rockets during the fly-by of a satellite outfitted with a magneto- 
meter) will make it possible to obtain information on the distribution 

of ionospheric conductivity during the time of observations. The discrep- 
ancy between rocket and satellite measurements is successfully resolved. 
[494-5303] 


LONGITUDINAL ELECTRIC FIELDS ON AURORAL LINES OF FORCE 
Moscow GEOMAGNETIZM I AERONOMIYA in Russian Vol 19, No 4, 1979 pp 686-690 


[Article by A. P. Kropotkin, Nuciear Physics Institute, Moscow State Uni- 
versity, “Nature of Longitudinal Electric Fields on Auroral Lines of Force”) 


{[Abstract}) In the part of the plasma layer close to the earth there is an 
ion conceniration gradient which is directed outward. A review and analysis 
of various theoretical models is presented. It is shown that the difference 
in the drift motion of electrons and ions arriving from the plasma layer of 
the geomagnetic tail, in combination with the transverse nonuniformity of 
ion concentration, should lead to the dumping of electrons into the atmo- 
sphere by means of the longitudinal electric field developing in this re- 
gion. This effect can serve for explaining a number of observational facts: 
existence of longitudinal electric fields at altitudes < Rg over the aur- 
oral zone, fluxes of leaking #¢\*<trons causing active forms of auroras 
(these fluzes are characterized »y a quasimonoenergetic spectrum with a 
characteristic energy dependent on latitude and frequently an anisotropy 
with a strong predominance of the longitudinal flux), existence of power- 
ful longitudinal electric currents directed upward and localized in the 
region of strong electron leakage and the existence of highly anisotropic 
fluxes of positive ions. 

[494-5303] 


METHOU FOR MEASURING VELOCITY OF A MOVING SURFACE 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEODEZLYA I AEROFOTOS"YEMKA 
in Russian No 3, 1979 pp 93-96 


[Article by I. N. Kondaurov, Moscow Institute of Geodetic, Aerial Mapping 
and Cartographic Engineers, “Optimization of the Spatial Filter Period 
for Frequency Instruments for Measuring Velocity of Image Motion” ] 


[Abstract] The need for measuring the velocity of a moving surface arises 


in solving a number of practical problems, such as in an aerial photograph- 
ic survey. The basis for the frequency method for determining velocity is 
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the principie ot discriminating useful information in the form of a siz- 
nal of a resonance frequency using a spatial filter placed in the focal 
plane of the objective forming the surface image. In this paper the auth- 
or determines the conditions under which the maximum signal power is dis- 
criminated. The optical-electronic system can be represented as a sequence 
of low-frequency filters. It is shown that the brightness fields character- 
izing natural landscapes can be classified as locally homogeneous random 
tields, which makes it possible to use one-dimensional functions. Formulas 
and calculations are presented which make it possible to find the optimum 
parameters of a spatial filter with which the maximum signal power can be 
discriminated. Using a dependence derived in this paper it is possible 

to determine both the frequency and the period of the spstial filter. 
{478-5303} 
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